Generation of ammonia and mucosal lesion formation following hydrolysis of urea by urease in the rat stomach.
We examined the morphological changes in gastric mucosa and the generation of ammonia after exposure of the rat stomach to urea in the presence of urease, in attempts to investigate a pathophysiological role of urea, urease, and ammonia system in gastric ulcer diseases. Exposure of the stomach for 20 min to 2 ml urea (0.025-0.2%) together with urease (100 IU) induced histological damages in a concentration-related manner. Either urea or urease alone did not induce any histological change in the mucosa. Instillation of urea into the stomach generated ammonia in the presence of urease; the amount of ammonia was increased depending on the concentration of urea, and was closely associated with the severity of histological damage. The exposure of the stomach to ammonia (NH4OH: 0.01-0.1%) also produced histological damages in the gastric mucosa in a concentration-related manner. The characteristics of injury induced by 0.5-1.0% ammonia were stasis of microcirculation, disruption of the surface epithelial cells, and necrosis of the mucosa. These results demonstrated that ammonia generated from the hydrolysis of urea by urease in the stomach causes damages in the gastric mucosa.